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Abstract: A breast model has been proposed in this  the presence of tumor as detected by received
paper. The model is designed on CST Microwave antenna and presence of tumor can be detected, to
studio. The outer layer is skin, then fat layer and then jjjystrate this technique first of all a breast model
breast tissue layer is made of different dielectric mimicking a real breast with skin, fat layer and

constant materials. The tumor is taken as a sphere . .
which is placed inside the breast at different positions Ereas_t tlssﬁes is modelled gn ;he_;oftWﬂre an% tlhe_n
for detection purpose. A novel antenna to detect breast eeping the antennas on both sides, the model s

cancer tumor is also proposed in this paper. The UwB  Simulated. [11]
antenna is designed in the frequency range 3.3-10.6 In this paper, first of all a UWB antenna is
GHz. The antenna shows a return loss S11 less than - designed showing good return loss characteristics
10 dB for the UWB frequency range and a maximum  and a proper gain. The breast model is next designed
gain of 3.49 dB in this range. The designed UWB  on CST Microwave studio having different layers
antennas can bp placed on both sides of breast model  \yith proper dielectric properties so as to mimic a
of antenna is 20X30 mm? and designed on FR4 constant_ is also placed in the model. The_future
substrate work will be to place the antennas on two sides of

the model and to detect the presence of tumor for
Keywords: Breast cancer, Tumor Cells, Microstrip  different positions and size of the tumor.
Antenna, UWB, Cancer Detection

2. UWB ANTENNA DESIGN
1. INTRODUCTION

In 2018, by cancer research UK around, 17 The patch antenna has been designed to work on
million cancer cases were reported among them the UWB frequency range as shown in Fig.1. The
major cancer were due to breast cancer, lung cancer  design has been simulated on FR4 substrate having
and prostate cancer, this number is expected to be  dielectric constant of 4.4 and a thickness of 1.6 mm.
about 27.5 million by 2040. [1] The front view of the antenna is as shown in Fig.

The breast cancer is mainly detected in woman of ~ 1(a). The dimensions in mm are as given in Table 1.
age group 25-40 so it is expected to detect the breast ~ The back view is as shown in Fig. 1(b) where there
cancer initially so that it can be treated. [2-4] is a partial ground plane to obtain UWB

The wireless systems having antenna are very  characteristics.
much used for detection of breast cancer. There are

many topologies of antenna systems that can be wl

used for tumor inside breasts [5-6] +—>
FCC has allocated a bandwidth of 3.1-10.6 GHz '

for commercial applications of Ultra-wide band. w2

UWB systems have a higher bandwidth which ‘ >

points towards pulses of very small time duration,
thus UWB pulses can be used for biomedical L2 Wp
applications for visualization of tumor inside body
without any destruction. [7-8]

The detection of tumor inside the breast can be
detected by techniques such as MBI (Microwave L3 Lp
breast imaging) [9-10]

The MBI technique involves the use of
transmitter and receiver antennas and the
transmitted signals from antenna are scattered due to

A

L =
W3
Fig.1 Front and back view of Antenna
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The designed antenna is simulated on CST
Microwave studio and it was observed that S11 (dB)
return loss was less than -10 dB for UWB frequency
range. The minimum return loss in the UWB range
is observed at a frequency of 9.344 GHz. As seen in
Fig. 2.

Table 1. Dimensions of Antenna (mm)

W1 20 L1 30

w2 9 L2 10.5

W3 2.9 L3 12

Wp 20 Lp 10
S-Parameter [Magaitde i 48]

-1l

S11 ;- 2470901

Fregueacy/ GHz
Fig.2. S11 vs frequency plot

The plot for gain is also simulated with frequency
as in Fig. 3, it can be seen that a peak gain of 3.49
dB can be obtained at a frequency of 7.3 GHz in the
UWSB range.
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Fig.3 Gain vs Frequency plot

3. BREAST MODEL DESIGN

A breast model in conical form is also designed
as shown in Fig.4. The model represents different
layers of the breast including skin layer, fat layer,
breast tissues and the presence of tumor. The above
designed antennas can be placed on both sides of
this model as a future work to detect the presence of
tumor. The tumor position in the model can be
varied along with the variation of the radius of the
tumor.

The permittivity and conductivity for different
layers of breast is also shown in Table 2. It can be
observed that tumor has a very high dielectric which
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scatters the transmitted signal, so the pattern of
received signal changes and tumor can be detected.

—» Skin layer

» Fatlayer

Breast tissue

v

» Tumor
2

o’

Fig.4. Breast model

Table 2. Permittivity and Conductivity of different layers

Material Permittivity(Or) Con(dsl/]r%t)'v'ty
Skin 38 146
Fat 5.28 0.1
Breast tissue 4.49 059
Tumor 50 2

4. CONCLUSION

This paper depicts the design of a UWB antenna
for tumor detection. The antenna is of small size and
operated on UWB band that can be used for
biomedical applications, apart from this a model of
breast is also designed for detection. This model has
got different layers as in a real breast and this can be
used for future detection of tumor inside the breast.
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